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Abstract of JP2004360037 

PROBLEM TO BE SOLVED: To provide a Ti-Cr-Mn based hydrogen storage alloy in which natural 
oxidation in the air is suppressed and which has a high hydrogen storage content, and to provide a 
hydrogen storage material. 

SOLUTION: The Ti-Cr-Mn based hydrogen storage alloy is expressed by the compositional formula of 
Tix Cr2-y Mny (1.2<x<1.5, and 0.2<y<0.8), and consists of a Laves phase having a hexagonal C14 
type crystal structure. Further, the hydrogen storage material comprises the Ti-Cr-Mn based hydrogen 
storage alloy and a porous material having a specific surface area of >=100 m<2> /g. 
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(57) [gft] 

[US] ^4Wi&Kfl#«ffl$*l, a*0**»»*tf>**$rT i -C r -M n£* 
*JW0teAfc, ffljfcsm, Cr 2 _ y Mn y (1.2<x<l. 5.0 
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m&ZTi x Cr 2 - y Mn y (1. 2<x<l. 5, 0. 2<y<0. 8) T*S<1, 
TtfrH^C 1 4S!ISiM(Kft**r49- / ^«*»fe*4T i -Cr-MnMHRS^i 

T i - C r -M nftjcSifi8£&2: » 

JfcSHlflW* 1 0 0 m2 /gja±WLKtmi: , fcfctoMMHHsTO. 
[M*«33 

WET i-Cr-Mn**JWateA«L i)^Ti x Cr 2 _ y Mn y (1. 2<x< 

i. 5, o. 2<y<o. 8)X'mtL.tt£k&ci4mmmiitz>?-^ztt 

BUieTi-C r-Mn^7K^©^^ttftl'J^W (wt%) 5$ [W^3 0+12 1 
o g ( S) . S : ^«*m<OJt«lifBI (mVg)] *»fc*lt^2*fcUJII*«3 

[00 0 1] 

^raswt^WRfcwi • fttti-r &i t<r>x% itf#3wai*8 

[00 02] 
[00 03] 

LT, *3&»Tfc, Ti-Cr-Mn 

±-5&:gtt&»TV-T4---(^r--M^ 

[0004] 

Ti-Cr -Mn%^<mwm*m\th ; mt ix. mm. stouts 
infeis2r^$-fr4^* j fc4 mm. mxrnim. > . 

[00 05] 

HHKtHtl J 

#giPF7-2 63 01^18 
[00 06] 
[fraaWIHfcU: 3 

#4*», *m#'£#t4*§£t(2. !WtR«;*fPW't4ii:tt-C**v\ 
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[0007] 

, *»07j<^8f^io^#^T i - c r -m n&*mm.&&&£v*mm&m&&i- 

[00083 

#f|BMkt T i -C r -m n&&&?>j&*x<Dm£%.fBfc^xmiznhtzt&%:. 
hhm&^-t&T i -c r -m n3v£&t±. ^zmztitz^xh^x tmcztim 

^b^^iUltz. it*). Ti -Cr-Wn7k£-k<?Mtt£tl%>Z\±. ^-k^^V 
(Ti ) fccfctfvytfy (Mn) O^fiJ^iO. ±%<mt-r&c\}:Z%.^tlltz. 

mttf. i-fW-kimilZtf** < &4 k . T i - C r -M n^£&t±*&*?§Kfc$ft 

1K&4. 4fc, -?>#ycD$1fm£tf'hZ<%&t, mmz. Ti-Cr-Mn^t 

JiiM:£iiil<&4. 
[00 0 9] 

T i - C r - M n Ste&OKMfcS ^ S 14 . iNkfcfctt 4 t Xt U k Wflrf 4 k # *. 
Ml*. £<IT\ tXrU^xhti. *3t^i«#k&amT\ ¥«*»EE#g$r4S 

fl0i/h3^k*M. £>*i4 . J: ot, ^»»WJ$ii, ^AttlWtS Wi< &4 . 
[00 10] 

T i - C r - M n*^&o**»aaii * +fyti£lf? ytf>CD%miitiz£ o 
*^HWfcfev^-C. **Jffl»k{i, 3£ST. *Mff (»0. IMP a 

< &4 i: , ^^OhOff^TTlftai$ii47KSft»i^H-4 . i . 
[00 11] 

*^^Ti-Cr-Mtf3Mc«|BWMWi, S&ftsST i x C r 2 _ y Mn y (1. 2< 

x<i. 5. o. 2<y<o. 8) x-mti. tt£k&C14m&£kffim^-t&7-^ 

it (x , y ) £±je«HEW%Ufc. *<Pfc tf> > *fgggg>T i - C r -Mnlilil^ 

C 1 4^fi^£:T*45-'^ffla»£$:4fctf>. *S2r®^ • &ffl1-4|gtOil£ B B B ^ffl 

. *m<v®M ■ MHaU&i:* v\ 
[00 12] 

#BBj§co 7 fc*gja^i x T i — C r — M niMcXlKS^k , Jfc&IBSM* lOOmV 

stxtnznmmt. zitttzb*#mb-t&. *m<?>mmmnx'\*. znm 

8#Ti-Cr-MnSW<*8ra£Afca£3*U. -f&*>^ Ti-Cr-Mn|*f 

n ^m^m^tmm t &«* im< % 4 . t i - c r - m n ^7^©^^ 

OBHfclifliWstti*. MJI«40#£t«k9;^7>Wk&D. ^*+*>WJ 
S*U»fctf>, Ti -C r -M n^7KISlI^«fii#LI^. ifJLWttf* 
WjrbaBomiil 0 0m2 / g 0 . JS*v\ #?L»l^£Jfcltttefc*fi 
£ k J: 0 , T i - C r - M n jMc*Mti^£ORft:&*liM1-& - k 4 . L 
tzif-oX. Ti-Cr-Mn ^ftjftgteftftJcXftitt • ftffitttt'^IIHWi^* < , * 
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[00 13] 

ot. *mcoT i -c r-Mn^mm^&zv*%mtt®iz^Ximizmw 

+1. *J6B^Ti-Cr-Mn^3Wa^*Jj:^*««araWii. TKO* 
^BfcR8£3*i4i*)'Cli ! Sr^. *&BJ3?)T i -C r-Mn*#*f«&4ri3 

[00 14] 

(Ti-Cr-M niR#*!!&jK£&> 

*5MB^)T i-Cr -M n3fc**iRj8a£M:. fflJfcftT i x C r 2 _ y Mn y (1. 2< 
x<l. 5. 0. 2<y<0. S ) X'3kZti, A*A3RC 1 4SMMMll»fc*r*-*?-* 
.Xffl* 1 
[00 15] 

£&*<93-* yo^UJt. o* OilBaj^titJftS xOfiORHlil • 2 <x< 1 . 5 
k-f*. f-*ytf>=E;Wttfl. 2OTi:/h$V^t3ii, t*rU x*a J :*:£<&9. It 
ftS*l«< ! Sr4. 1. 25W±t-thiL£ y )iffiX'bh. f-^y^t/Httf 1 . 5 

. 1. 4 5WTfc^SfcJ:9#ai-C**. 
[0016] 

^twvy^'ywHL o^OiSm^fcttl»yOffi<oigffl{iO. 2<y<0. 8k 
•f*. ^ytfy^tMfctfO . 2Jar*>*£fcii. t^rUS^i/hS *S<7) 

S<tfi<:fir4. 0. 7 5lTFk1-|>kJ:9WC'$>l>. 
[00 17] 

[00 IS] 

^B^m^MMWi. T i - C r-Mn|*fSt^i , Jfc^ffiStf 100mV 
gJeUtf^ilJttflBfcSr^tf. Ti-Cr-Mn3R*SMB»d4«IM»i. Ti, Cr. 
M n fc##>»fWfc:|Rj£$*l4 kOWSrV*. fltf.tf. ffl^T i x Cr 2 _ y Mn y (1 
. 2<x<l. 5. 0. 2<y<0. 8KTi x Cr 2 _ y Mn y (1. 0<x<l. 
_2_>_1 •. Q.<y_<l . 4K TiCrMru TiZrMnCr V, Tip. 98 Zr 0 , 

02 V 0. 43 Fe 0. 09^1-0. 05MH1, 5< Ti l. 2 Cr l. 3 Mn 0. 6 
Ni 0 . 1 ^ Ti l . 2 Cl *1. 3 Mn 0. 6 A1 0. l^Tii. i5 Cr l. 4 Mn 

o. 6 La 0 . 05« Ti i. I sCri, 4 Mn 0 . 6 Mm 0 . os^TiCr,. 3 
5 M n o . 6 Z n o . 0 5 *t*3*U*A*«Wf Ml*. &*»T' t . iMfcRJCOWMfc 
J;V>J«!tefi^mffikV^il^6. ffl^T i x C r 2 _ y Mn y ( 1 . 2<x< 1 
. 5. 0. 2<y<0. S) t*$*l, /n#.Ph&C 1 4£|IAfltii&3r?~* 
±!E*f6 Q J]^T i -C r-Mnate&fcaUttiifctfaaU*. 
[0019] 

it?wn*isni. jtsma^i oom2/gjaj:T*wf, #fcis€§*i*io-c(i^v\ 
, hm-^ k ^ya^juwfcwiwta*. **H«rtii» JtOTtktT. bet^ 

2 «*ft£»E*WE-fcA'£J: WMJU BETiIi&T«1-*i&*^^a^Jt*l®1f £ 
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[0020] 

*f^O*3BR]«WR»!:tJ»tft» T i -C r-Mn3R#*«»^fc£?lJt«Bi:*>»£ 
Jtti. WfcTO&SjfUfcWttrv*. *»H#*>*WfcJ:*itf, Ti-Cr-Mn^*# 

[0021] 

mUi. Ti-Cr-Mn«®i^, MfifJ^W (wt%) tf. £ [W^30 + 

1 2 1 o g ( s ) , s : %nmi®<oitmm (mvg)] ^swr-tj: aa^r 4»a 

fciWf. £?L«tt^£ilffi«S#±#l^i:\ Ti-Cr-MnJM*81^)i 
[00 22] 

*m?>*m®Mtt®izm&T i-cr-M n%&mM&&* ^nmwm^w.t 

fc-fi. «ftft«W)SWF%ftffflt MS, t+/imigT^S. J:ot. 
*Sfi»|imt=l3 ItSTi-Cr-Mn &*3PM£& fc . 1 m £U: 1 0 0 M 

±1 0 0 /i m jaT^fifcP* 1 1> %&®*X'mM-rtLtf <fc . T i-Cr-MnMfil^ 
[00 23] 

*?HBO**«jK*f|SKi. & V *#OT i -C r-Mn|*fSJI^t. 

<r>mM)m t £ makcs^- t . n%*im*itxw»m tip?*** . m&n. m 

[00 24] 

[HUM] 

r>fc. j ar. MtaBwrrs . 

[0025] 

( 1 ) T i -C r -Mn|*|®g^ 

( a ) TkmWMiS&nWM. 

fc:TMS*FT»» u:. **>a, assess L&*afct* ztiz£<ojyi-vh izmm i 

. Srfc , «»3 ;ftfc#*«8K£Ao a # 1 -# 5 <D£&<D*tf , *mnr i-Cr- 
[0026] 

( b ) *mim&&<?)*.mM ■ 
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[00 27] 

( c ) *^f§EiSll 

ofc. pcTi«tM«i^fcj:47WRffla-ifcaj«tttoa«a, **«»^* i ir 

^frfcRMftW^r/Hr/P (rt@4mm, i^S 2 8mm) rtfc, *&0 . 4Pa<9flE}j 
k«r*4Tie9l#U ***Hi*Ufc. Hew?. 1?-y7*^-fe;^A>7K^iS^Mj v *$r 
©OffiU l*rfS2 0 0mnu ?($4 0mm<OR«g»fcJRgU:. *L"C. £Ss±gB£H 

[00283 

(d> 

[0029] 



No. 


tKi£ 


w^tk^s 

0. l-25MPa 
25t (wt%) 




T i 
(mol) 


C r 
(mol) 


Mn 
(mol) 






# 1 


1. 37 


1. 34 


0.66 


1 . 6 




WO 


# 2 


1. 46 


1. 30 


0. 70 


1. 6 


S&L 


WO j 


# 3 


1.43 


1. 75 


0.25 


1 . 6 


ML 


W0 


# 4 


1. 42 


1. 40 


0. 60 


1 . 6 


M L 


WO 


# 5 


1. 25 


1. 50 


0. 50 


1 . 6 


it 


WO 


# 6 


1. 26 


0. 98 


1. 02 


1 . 6 


W0 




# 7 


1. 20 


1.91 


0. 09 


1 . 2 


«SL 


W0 


# 8 


1. 35 


0. 34 


1. 66 


1 . 5 


W0 




~# 9 — 


1. 41 


0. 62 


1. 38 


1 . 5 


W0 




# 1 0 


1. 18 


1.40 


0. 60 


1 . 6 


W0 




# 1 1 


1. 19 


1. 26 


0.84 


1 . 6 


W0 




# 1 2 


1. 33 


0 


2. 00 


1. 5 


wo 




# 1 3 


1. 11 


2.00 


0 


1 . 1 


SSL 


W0 


# 1 4 


1. 55 


1.39 


0. 61 


1 . 2 


M b 


WO 


# 1 5 


1. 40 


1. 90 


0. 10 


1 . 2 




W 0 


# 1 6 


1. 53 


1. 90 


0. 10 


1 . 1 


it 


wo 


# 1 7 


1. 52 


0.60 


1.40 


1 . 6 


wo 
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[0031] 

T i feitf Mn*>*J«5r< k t-*<ot/HbW3r^<oiairtfc:!5:v^#6-# 1 70£ 

#7. #1 3-# l id&#?n&tmitimMZtit:i><7)<7>. im*mA 

111. 2wt%&Tfc/h§<&ofc. #6. #8-#12, #17«^r«i. IT 

frLfcfctfK iWR#an^lM«^**Hi«KU^-»fc («+ r-j rSrf. ) . 
[0032] 

Oh J: 0 . T i H X VM n O^^tte* BfJgOftHtcWJg Lfc*#»0T i-Cr-Mn 

[0033] 

( 2 ) *£iKjKttft 

Ti-Cr-Mn5fek3RifiK^<Offl«, «LK*m«««ft*iT, 
[0034] 

( a - 1 ) ^K«««m^ffii <&imt® : yr? * ? > 

rTB550 0j ) fcttJBU:. T i -C r-Mn***«»^kfc:tt, JJB ( 1 
) (a) tTI8tUfc#l-#5^A*«fflt^. #*<%K3?i&jl££i:. ±15*-* 

sfsfaasflsi^** ioowt%t Ltz^co 55wt%. 60wt %<o 2nmt Lfc. & 
a. mmLfc*mmM?-\x'i£. iC[w^3o+i2iog(s)] <tt&<7>mt. 5 8 

. 3fc&*. ioT. W=5 5 (wt%) <0*£fctt, JJEstiiJSiri. W=6 
0 (wt%) OJ§-&fcl2:, ±S5ttiJS4L£v>. IBtl,fc*3RiRKtm«i, -f^T*^ 

[0035] 

( b - 1 ) jmmtmn*mm ■ 

W&ltlA&WmWRlZ* &£25'C, SAO. 1-2 5MPa(^fr-C*M®l- ft 

*?»u «sft*3»t»aiufc. «ajufci«!i*«ji<o«*. **JG**fci/c»«L 

[0036] 

( c - 1 ) *$msmi 

■ aaiWttwasa. #*s©mw^t^LT^m»E^srfir^^. tailor 
Jits . jjE**«j*a&*>*£ k mnx-fo t t&>imth . 

[0037] 

(d-n*sm 

* 

[0038] 
[H2] 
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MM. 




T i 


C r 


Mn 


W 


0. l-25MPa 






(raol) 


(mol) 


(raol) 




25t (wt%) 






1. 37 


1. 34 


0. 66 


5 5 


1 . 


3 


«« L> . 


M 1 










1 . 


3 






1. 46 


I. 30 


0. 70 


5 5 


1 . 


3 


/mi > 

ate i . 


IS U 








o u 


i 

X . 


3 
%j 




V 


1. 43 


1. 75 


0. 25 




1 . 


3 


/nr. i 

m u 


iiit i 

us u 








D U 


1 . 


3 


M L 




1.42 


1.40 


0. 60 


5 5 


1 . 


3 


ML 


ML 








6 0 


1 . 


3 


fib 




1.25 


1. 50 


0. 50 


5 5 


1 . 


3 


Mb 










6 0 


1 . 


3 


11 


*9 



: tt-if^s-fy v* (Ml2 3 0ra ! /g) 



[0039] 

«W£W#6 0wt%O££?UU ^c«Srifi^{tfe«^t» UMfcRJ&WWfU;. Ciii 
0. ffiJ^Ti, Cr 2 - y Mn y ( 1 . 2<x<l. 5,0. 2<y<0. 8) -C*§ 
ft, t&i&kC 1 4S*Sftl«3t*^ri9- / <^ffl*»^ ! S:&^A*. * [W^3 0+ 1 2 

i og (s) ] ia^aiffl^wc^n.Ktmta^fiii:'^ 
aiBMktJni , *«aarrw>»Mi:* t» mix-* tzt . 

[0040] 

( a - 2 ) (ZJimm : X-A-vStt^> 

ZHmtnt IX. U&M9LStf3 3 0 0m2 /gm-^-gttK (WHaME**!* r 
MSC-30J ) OmiX. *)H8RttBH8IUfc. =5rfcs Ti-Cr-Mn^f 
IMtefcfcti, JJB ( a- 1 ) kH«<0 5»R<3^H£fliU:. *ftKK4£«>*ftM 
£WM\ #*«aW!fl^fci0 0wt%fcLfc*&*>7 0wt% % 80wt%O2S^ 

k bfcr W^fc*MBWmtttr^M-W*3^-Hr2 l-o g ( s-)-*^£Sa<0«i— -- 

72. 2k&&. J^T, W=7 0 (wt%) <7)i§-£C«u iJB^JiJSi-f 4. W 
= 8 0 (wt%) <D*£fctt, JJESliJfciLSr^. 18tLfc*3RfflBHim{i, -f^T* 

[004 1 ] 

( b - 2 ) *^gt^*«i8jK • feffitttt 

H& t fc*3IWUR«fifc: , ft* 2 5 X; . JEfc 0 . 1 ~ 2 5 M P a 0*frT**Srffia ■ K 

fflwt»gLfc. *LT, ±B (b-1 ) fcH«fc. fl»***£*ajU;. waiu:* 
**Jff**kl/CWiUi. 

[0042] 

( c - 2 ) *smmm 

[0043] 
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[00443 
[H3] 















T i 


C r 


Mn 


W 


0. l-25MPa 






(mol) 


(mol) 


(mol) 


(wtX) 


25t (wt%) 






1. 37 


1. 34 


0. 66 


7 0 


1 . 6 


M L 


M L ' 








8 0 


1 . 6 


ML 




1.46 


1. 30 


0. 70 


7 0 


1. 6 


M L 


ML 








8 0 


1. 6 


ML 




1. 43 


1. 75 


0. 25 


7 0 


1 . 6 


ML 


M L 








8 0 


1 . 6 


ML 




1. 42 


1. 40 


0. 60 


7 0 


1 . 6 


ML 


ML 








8 0 


1. 6 


ML 




1. 25 


1. 50 


0. 50 


7 0 


1. 6 


ML 


ML 








8 0 


1 . 6 


ML 
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[0045] 

JMteWfcigilfcilSftfcfcofc. S«M&W#7 0wt%<9-&&T*li, * 

A«Mf9*W*«rt [WS 3 0 + 1 2 1 o g ( S ) ] ifflZtlteMt. ±%*PTnm 
[0046] 

( a - 3 ) mmmm^mm (mmm ■. #£fitt> 

-#7t»*Ti|Sft-b-C— Jta®a S T^-l-e-0-0 m *-/-% CO ^ -y -^#?t*-(-rs— I-n-a-g-a-k- 
i, Y. Fukushima, K. Kuroda, J. Chem. Soc. s Chemi 
cal Communication 8_ 6 8 0 N 1 9 9 3 j fcfigW^jft. ) t 
t, *3jW8B*m£SJ§U;. =5r*3. Ti-Cr-MnJW««»&4t:lt JJE (a- 

Srl0 0wt»fcLfc«^O6OwtX. 7 0wt%O2®^i: Lfc. 

*TOTtt* * [W^30+l 2 1 og (S) ] (Dammit. 66b%&. ioT, W= 

6 0 (wt%) *>*£fctt, ±IB5»i{i^5:-ri». w=7 0 (wt%) «o*££ti. 

[0047] 

( b - 3 ) *x«UKfm^*x«»R • ftaawt 
m&itzTiimwmtfmz. ag2 e^o. 1-2 5MPa<^frt*#*iii • & 
ass*, ***»)«*m^*««jR • ULamtiPCTwmmat immmm) t 
m^xwzitz. *i/c. Jbe<b-i) kRKK:, *a***£*aiU:. jmsu:* 
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(c-3) xsmmam 

*mm • ttttttttom*, &*mmmznix*m&w&*ft-?t:. &&&& 

[0049] 

(d-3> m& 

[00 50] 
[H4] 







PJ M 

W 

(wt%) 


0. l-25MPa 
25t (wt%) 




T i 
(mol) 


C r 
(mol) 


Mn 
(mol) 






1. 37 


1. 34 


0. 66 


6 0 


1 . 4 






7 0 


1 . 4 






1. 46 


1.30 


0. 70 


6 0 


1. 4 


JUL 


m l 


7 0 


1 . 4 


$&L 




1. 43 


1.75 


0. 25 


6 0 


1.4 


HSL 


SL 


7 0 


1 . 4 




#19 


1. 42 


1.40 


0. 60 


6 0 


1 . 4 




Sit 


7 0 


1 . 4 




#0 


1. 25 


1.50 


0. 50 


6 0 


1 . 4 


IS t 


ML 


7 0 


1. 4 




WO 



: v-y (Jfc*ffi«[l 0 OOm'/g) 



[00 51] 

, 1 . 4wt%i^<^^, -2r % ^«»ftT-c<0BHtRJ6^)**Si. 

*ffl£W7 0wt%tf>£&-Cli. ^IJia^^i^C, KfcRJ&WifTU:. £tf>J: 
[0052] 

( a - 4 ) 7mm&fww& <&imm ■■ Aitmis) 

$>nmnt ix. immmsvi m 2 /goAitms (*Rg#**-$#/i4tis! ^mcm 

B2 5-28j ) SrttfflLT* **®K*m£8JtLfc. fcti, Ti-Cr-MnMI 
fflB^tli. ±IE (a-1 ) i: PftKtt 5 mmvS&Zim Lfc . m®M&&<OM3.M 

£wti, *m®mtt®±m 1 o owt%t Lizm&)5 owt%t ut. s 

® Lfc**«aH*fl"Cti. S [WS 30 + 121og(S)] O^fflOffili. 3 0 

. x-ox. w=5o (wt%) jJE5WijfctL$rv\ mmttz^m^mttmt. 
+*xmm*mmmt%h. 

[00 53] 

( b - 4 ) *stroffi«>*sttx • ft&m. 

W&L1Z*Xmtffllz* 5'C. JE&0. 1-2 5MPa<0*fr-C**t««- tt 
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%)*m&c?>m . *mm*. t ixm uz . 

[0054] 

mi. ±ss*mm&k(Wfeb nmx'bhtzw&mh. 

[0055] 
(d-4) »« 

[00 56] 
[*5] 











T i 


C r 


Mn 
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0. l-25MPa 






(mol) 


(mol) 


(mol) 


(wt%) 


25t (wt%) 






1. 37 


1. 34 


0. 66 


5 0 


0 . 8 




fit) 


1. 46 


1. 30 


0. 70 


5 0 


0. 8 


ft L 




1. 43 


1. 75 


0. 25 


5 0 


0. 8 


ft t 




1. 42 


1.40 


0. 60 


5 0 


0. 8 


ftL 




1. 25 


1. 50 


0. 50 


5 0 


0. 8 




Irs 



[00 57] 

u <k$tefrwtzmMi. wtttsuGtfmi,*:. ztai. zumtmitmrn* i 

0 0 m2 /&*mx-t>ht&* 5 0 w t %<7)M-&m£?li, Kfl^fc3t#lWirc&$rV> 
frt>X'bh. fr*S. V^^*Sl8i^^t). Ti-Cr-Mn|*iiii^fctT, 

[00 58] 

( a - 5 ) m^mmmmm <$>jinmi mm> 

mix. *m®mi®mmit:. Ti-cr-Mni*i«s^wi ±ie 

( a - 1 ) tm®CD5W&<7)G&t:mLt:. *««j«^fe<OMHW^Wtt, *X!gjKtt 
f4£#£ 100wt%t Lfc*£*>5 Owt%i Lfc. i^U;**8W*m 
T'ti, SC [WSS3 0+1 2 1 og (S) ] e*2M)fl«i, 44. lfcft*,. X^X. W= 

5 0 (wt%) JJEaHiJfciLfcv*. WftLfc**«a«*Hi, -r^Tttig^ 
[00 59] 

( b - 5 ) *aMU»ffi^xfii* • &aj«?tt 

WeLfc*3R«a*mK:, i&£2 5*C, E^} 0 . 1-2 5MPa^T**S«i ■ & 

tb$^. #*^^^*iiia-»aj»tt*pcT«fttiiB6«if (ftftmnts) * 
fflv^rajjgtfc. ^ur, ±ib (b-i ) tmiz. 3r3Mc****fflu;. aaiu:* 

[00 60] 

( c - 5 ) *SVfR8S» 
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[0061] 
(d-5) «a 

[0062] 
[*6] 







S4fJ# 






T i 


C r 


Mn 


W 


0. l-25MPa 






(mol) 


(mol) 


(mol) 


(wtX) 


25t (wtX) 






1. 37 


1. 34 


0. 66 


5 0 


0. 9 






1. 46 


1. 30 


0. 70 


5 0 


0. 9 






1. 43 


1. 75 


0. 25 


5 0 


i 0. 9 


M 1 




1. 42 


1. 40 


0. 60 


5 0 


i 0. 9 






1. 25 


1. 50 


0. 50 


5 0 


0. 9 




W!3 



[0063] 

mmtfi o o m 2 /g*arc**fc*>. 5 owt%*>s£W£-ett. wfcRj6fca$HW 

WTSfcv^fc-C**. fcfc. v^"f»W>*«««WRt>» T i -C r-Mn##*iR*& 

mmto. 9wtxk/h*<4-jfc. 

[00 64] 

(3) JtKH 

«3l«ffiT*4±efMRdR 1 fcfiHSilfcMtav^. T i - C r -M naWcSMHte 
£f»*tf>&ffi£, ^';h*-;l/T;W3-;P (PVA) "C»«Lfc. Ti-Cr-Mn^(ci 

«i«^Afcti. ±ib ( i ) fareeu;#6<D£& (ti i . 2 6 c r 0 . 9 a Mn, . 

o 2 ) fcttfflbfc. i-f. ttffl1-4-&4MIKatL8wtSW)PVAt*trPVA*»« 

-£«U<^&^--£ r -T4- 1 — 2 - 6 -G-r- 0 — 9-s-M-n-!— o- 2 -<9& v *£— P^A*?g&^ 

pcTJttitaii^gs (flrtffiitttK) sfflv^rsctLfc. jje ( 2 > ( b- 1 > tmmz 
. ««*»t*ajLfcki*» *»*3«i4i. 2wtmofc. pvA-e&n-r-g) 

WtfteakJtKLT, 2 0%J3UtfiTtfe. *fc. JJE < 1 ) ( c ) fcRW 

tti. *3ftBr L . ^W)^PS"PC«<tRlB*ffl»I1- S i k liTS *s&»-? fc . 
[00 65] 

(4) 2k#> 

^*««aHWtc*}V^, ±IB*W!B^>Ti-Cr-Mn3R*3B8B^A*fflv^ *>o 
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[0066] 

*«B^Ti-Cr-Mn**««8K^Ji. fflJfcST i x Cr 2 - y Mn y (1. 2< 
x<l. 5. 0. 2<y<0. 8) T£S*u ttik%C 1 4mikffi]ktt-tly-< 
im&*cD*?y&£iS'?y#>wvit (x. y) fc^oJEffl^jg-f- 

[0067] 

*mn7m®MmM. n-c r-Mnmmwma&t . mmmtf ioomv 
r — m nmm®ma&<v*m®M • zt%<. xm^x-nwuumz 



(14) 



#112004-360037 (P2004-360037A) 



(72)^BM ffiR 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHHHT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



